The s p e c t r a l -l i n e r e v e r s a l method h a s been p r e v i o u s l y a p p l i e d t o t r a n s i t i o n s between normal bound e l e c t r o n i c s t a t e s of n e u t r a l atoms, i o n s o r m o l e c u l e s , (Gaydon and Hurle 1963; C h a r a t i s and Wilkerson 1 9 6 2 ; Parkinson and Reeves 1 9 6 4 ) . The t e c h n i q u e y i e l d s t h e " e x c i t a t i o n " o r " p o p u l a t i o n " t e m p e r a t u r e between the p a i r of s t a t e s concerned, b u t h a s the g r e a t advant a g e o v e r methods which depend o n l y on r e l a t i v e i n t e n s i t i e s o f emission or a b s o r p t i o n l i n e s , of avoiding involvement w i t h t r a n s i t i o n p r o b a b i l i t y values, a s w e l l a s t h e complex i s s u e s which a r i s e when account h a s t o be t a k e n o f p a r t i t i o n f u n c t i o n t e r m i n a t i o n and i o n i z a t i o n p o t e n t i a l d e p r e s s i o n , (Garton, Parkinson and Reeves 1964). I n e a r l i e r experiments w i t h shockh e a t e d g a s e s w e have observed (Parkinson and Reeves loc. c i t . )
and found e q u a l t o t h e temperature c h a r a c t e r i z i n g t h e Boltzmann d i s t r i b u t i o n of t h e normal bound s t a t e s . I n t h e measurements h e r e r e p o r t e d , t h e two r e v e r s a l temperatures d i d a g r e e
w i t h i n experimental e r r o r , and t h e assumption of a good approach t o thermal e q u i l i b r i u m i n t h e shock-heated gas i s thereby strengthened.
Not many autoionized l i n e s have been i d e n t i f i e d i n t h e wavelength r e g i o n above 2800A where l i n e -r e v e r s a l measurements a r e p o s s i b l e .
F o r t u n a t e l y , however, t h e a u t o i o n i z i n g t r a n s i t i o n 3d4p 3F0 -3d4d 3 G i n n e u t r a l calcium h a s been i d e n t i f i e d a t 16362, A6343 and A6318. The normal t r a n s i t i o n 4p P o -4d 3D
of Ca I a l s o provides a s u i t a b l e l i n e a t 4425.48. With t h e method of shock-heating powdered solLds, calcium vapour can e a s i l y be introduced i n t o t h e r e f l e c t e d shock r e g i o n and s i m u ltaneous l i n e -r e v e r s a l temperature measurements can be made w i t h one of t h e a u t o i o n i z e d A6350 l i n e s and t h e normal A4425 Ca I l i n e . S i n c e t h e G upper l e v e l of t h e a u t o i o n i z i n g t r a n s i t i o n l i e s i n t h e continuum, the t r i p l e t o f A6350 has a lower l e v e l which i s approximately 4.5 e l e c t r o n v o l t s above t h e ground s t a t e .
A temperature of approximately 6 0 0 0°K i n t h e r e f l e c t e d shock was r e q u i r e d t o populate t h e G s t a t e s u f f i c i e n t l y f o r t h e l i n e t o be observed i n emission. The experimental arrangement f o r t h e s e measurements was very s i m i l a r t o t h a t reported e a r l i e r (Parkinson and Reeves l o c . c i t . ) . A Xenon f l a s h tube (EGG FX-12 provided t h e background continuum f o r both atomic l i n e s . Light from t h e same r e g i o n of t h e r e f l e c t e d shock and from t h e FX-12 was divided by a beams p l i t t e r , and images w e r e formed on t h e e n t r a n c e s l i t s of two F/9 half-meter J a r r e l l -A s h scanning s p e c t r o m e t e r s . A n RCA 1 P 2 8 p h o t o m u l t i p l i e r was used t o d e t e c t t h e 4425i r a d i a t i o n , and an RCA 4463 recorded t h e autoionized l i n e , w i t h e n t r a n c e and e x i t s l i t s of both monochromators s e t a t approximately 2 0 microns.
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The o p t i c a l system was c a l i b r a t e d w i t h a P h i l l i p s tungstenf i l a m e n t s t a n d a r d lamp.
The shock waves w e r e produced i n a pressure-driven s t a i n l e s s -s t e e l shock t u b e w i t h a 9 -f t . chann e l , 3 -f t . d r i v i n g s e c t i o n with uniform 2 inch square c r o s s s e c t i o n . Hydrogen a t 165 p s i was used t o g e n e r a t e t h e shocks i n pure argon a t an i n i t i a l p r e s s u r e o f 1 0 Torr.
The measured temperatures and e m i s s i v i t i e s f o r t h e two
wavelengths a r e l i s t e d i n Table I . The average d i f f e r e n c e bet w e e n t h e p a i r s of measured temperatures i s approximately 5 0 " K , and i s w i t h i n our e s t i m a t e d experimental e r r o r o f 1.5%. To v e r i f y t h e e s t i m a t e of t h e experimental e r r o r w e made s e v e r a l r u n s w i t h both monochromators on t h e 4 4 2 5 i l i n e and observed a temperature d i f f e r e n c e of about 9 0°K .
Because t h e calcium atoms w e r e introduced i n t o t h e ref l e c t e d shock by t h e powdered s o l i d technique, w e w e r e concerned about t h e uniformity i n t h e d i s t r i b u t i o n of powder and
t h e c o n c e n t r a t i o n i n t h e boundary l a y e r . W e observed, f o r o p t i c a l l y t h i c k l i n e s , t h a t the,boundary l a y e r i n t h e shock t u b e could a f f e c t t h e temperature by a s much a s 300" i n 6 5 0 0 " .
For t h i s reason, t h e e m i s s i v i t y was k e p t less than one so t h a t
t h e temperature t h a t was measured would r e p r e s e n t an average temperature a c r o s s t h e shock tube.
The d i s t r i b u t i o n of atoms
would, of course, be more uniform i n an experiment where t h e atomic s p e c i e s could be introduced i n t o t h e channel gas a s a v o l a t i l e vapour, and i t would t h e n be p o s s i b l e t o compute t h e temperature. With t h e powdered s o l i d technique one cannot c a l c u l a t e t h e temperature behind t h e r e f l e c t e d shock wave because of t h e unknown amounts of energy r e q u i r e d t o v a p o r i z e , d i s s o c i a t e , and e x c i t e t h e a c t u a l number of calcium atoms i n t h e t e s t gas. Attempts a t t h i s c a l c u l a t i o n have i n d i c a t e d t h a t t h e energy involved would reduce t h e temperature from t h a t of t h e pure argon c a s e by approximately 15%. T h e name of t h e principal author is a n ahsolute minimum requirement.
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